Abstract
Introduction

60
The warming of the Indian Ocean (IO) in the recent decades has evinced interest among the 61 research community due to its important role in driving the global climate variability (Levitus et Table 1 . (Table 1 ). The whole analysis is based on the boreal summer (i.e. JJAS) mean. (Fig. 1b) . But, after 1976 the 183 ENSO influence is confined to west of 90° E and south of 18° N (Fig. 1c) Table 1 ).
195
Over the Pacific Ocean, the SST pattern is almost symmetric comparing El Niño and La Niña From the atmospheric point of view, the composite wind anomaly at 850 hPa shows the 221 weakening of the prevailing winds in the IO west of 90° E during pre-1976 El Niño (Fig. 3a) 222 and strong westerlies throughout the equatorial Indian Ocean during La Niña (Fig. 3c) .
223
However, in post-1976 events anomalous easterlies/south easterlies dominate the IO west of 224 90°E (Fig. 3b &3d) , when compared with the climatological (Fig 3e) . Anomalous easterlies (Fig 4a) . On the other hand,
238
during La Niña events prior to 1976 ascending winds dominates the eastern IO (Fig 4c) . The same analysis using JRA-55, ERA-20C and 20CRv2 reanalyses is shown in Fig S2. around the Equator in both the eastern and western basin (Fig. 5a ). The pattern is almost 280 opposite during La Niña events before 1976, with the largest deepening in the eastern IO north 281 of the Equator (Fig. 5c) . Looking at the events after 1976 the patterns largely differ. In fact, for 282 the El Niño events the warming of the IO coincides with the deepening of the thermocline, 283 mostly along the Equator (Fig. 5b) , while during La Niña, the deepening takes place in the 284 eastern Indian Ocean with the thermocline mostly shoaling in the west (Fig 5d) . Accordingly, when compared with the climatological (Fig 5g) , it is evident that during both 290 events the post-76 thermocline deepens over most of the IO creating favourable conditions for 291 warming of surface waters by slowing down the mixed layer cooling by vertical processes. The 292 patterns described are also confirmed in the ORAS4 oceanic reanalyses (Fig. S3) . The results
293
are synonymous with the ongoing IO warming pattern in the recent decades.
294
The surface cooling of the IO during the El Niño events before 1976 expands to the subsurface 295 water, except for a delimited warming that maximizes at 55°E and 120 m depth (Fig. 6a) . After 296 1976 the IO surface warming during the El Niño events expands also to the subsurface up to 297 90-100 m with cooling below that depth (Fig. 6b) . Similar patterns are found using ORAS4 298 data (Fig. S4) . During La Niña events it is quite the opposite. In fact, during the events pre-299 1976 there is a vertical gradient with negative anomalies above 90 m and positive below (Fig.   300 6c). After 1976 the pattern is opposite but the subsurface cooling is only confined to 60-90°E (Fig. S4) .
303
The vertical gradients in the temperature anomalies are associated with similar gradients in the 304 zonal currents. In fact, the vertical profile of the zonal currents averaged in the latitudes 0 to 305 20° N shows negative anomalies above about 100 m during El Niño and La Niña events before 306 1976 (Fig. 7a,d ) and vice versa during post76 events. Similarly in agreement with the previous 307 results, the difference plots (Fig 7e,f) shows positive anomalies west of 90º E during post-1976 308 when compared with the climatology (Fig 7g) , indicating its association with the IO warming.
309
Here the results are also confirmed for the ORAS4 oceanic reanalysis (Fig. S5) . The analysis of 310 the oceanic variables provides a picture of the conditions in the sub-surface of the IO in the 311 different cases considered that was not reported in literature so far, according to our knowledge.
312
An exhaustive understanding of the dynamics in the Indian Ocean is beyond the objective of 313 the present study and would require specific sensitivity experiments with an ocean model that 314 could be subject of a forthcoming study. 
Conclusions
330
The present study highlights the important role of ENSO in the recent warming of the IO. In 
